In this study, the effect of rotatory inertia on the transverse motion of uniform Rayleigh beam resting on Pasternak foundation subjected to harmonic magnitude moving load is investigated. We employed Fourier sine transform, Laplace integral transformation and convolution theorem as solution technique. It was observed from the results that, the amplitude of the deflection profile of the beam decreases with increase in the value of rotatory inertia and load natural frequency. Also increases in the values of the other structural parameters like shear modulus, foundation modulus, axial force, and damping coefficient lead to decreases in the deflection profile of the beam. It was also observed that the effect of the load natural frequency is more noticeable than that of the rotatory inertia.
Introduction
The calculation of the dynamic response of elastic structures (beams, plates and shells) carrying one or more traveling loads (moving trains, tracks, cars, bicycles, cranes, etc.) is very important in Engineering, Physics and Applied Mathematics as applications relate, for example, to the analysis and design of highway, railway bridges, cable-railroads and the like. Generally, emphasis is placed on the dynamics of the elastic structural members rather on that of the moving loads. Among the earliest researchers on the dynamic analysis of an elastic beam was Ayre et al [1] who studied the effect of the ratio of the weight of the load to the weight of a simply supported beam of a constantly moving mass load. Kenny [2] similarly investigated the dynamic response of infinite elastic beams on elastic foundation under the influence of load moving at constant speeds. He included the effects of viscous damping in the governing differential equation. Steel [3] also investigated the response of a finite simplify supported Bernouli-Euler beam to a unit force moving at a uniform velocity. He analysed the effects of this moving force on beams with and without an elastic foundation. Oni [4] considered the problem of a harmonic time-variable concentrated force moving at uniform velocity over a finite deep beam. In the recent years, several other researchers that made tremendous feat in the study of dynamic of structures under moving loads include Chang and Liu [5] , Oni and Omolofe [6] , Oni and Awodola [7] , Misra [8] , Oni and Ogunyebi [9] , Hsu [10] , Achawakorn and Jearsiri Pongkul [11] . However, all the aforementioned researchers considered only the winkler approximation model which has been criticised variously by authors [12, 13, 14] because it predict discontinuities in the deflection of the surface of the foundation at the ends of a finite beam, which is in contradiction to observation made in practice. To this end, in a more recent time, researchers who considered the dynamic response of elastic beam resting on Pasternak foundation are Coskum [15] , Oni and Jimoh [16] , Guter [17] , Oni and Ahmed [18] , Oni and Ahmed [19] , Ma et al [20] and Ahmed [21] . In all those researches, rotatory inertia and load natural frequency were neglected. Thus, in this paper, we investigate the effect of rotatory intertia and load natural frequency on the response of uniform Rayleigh beam resting on Pasternak foundation and subjected to harmonic magnitude moving loads.
Mathematical Model
This paper considered the dynamic response of a uniform Rayleigh beam resting on Pasternak foundation when it is under the action of a harmonic magnitude moving load. The governing partial differential equation that described the motion of the dynamical system is given by [22] Effect of rotatory inertia and load natural frequency 
EI is the flexural rigidity of the beam, is the mass of the beam per unit length L, N is the axial force, is the damping coefficient, PG is the foundation reaction, E is the young's modulus of the beam, I is the moment of inertia of the beam, K is the foundation modulus, P(x, t) is the transverse moving load, x is the spatial coordinate and t is the time The boundary condition at the end x = 0 and x = L are given by (0, ) = 0
And the initial conditions
The foundation reaction PG is given by
Where F is the shear modulus and K is the foundation stiffness. Furthermore, the harmonic magnitude moving force P(x,t) acting on the beam is given by
Where w is the load natural frequency and f(*) is the dirac-delta function. When equations (4) and (5) are substituted into (1), the result is a nonhomogeneous system of partial differential equations given by
Approximate Analytical Solution
The effective applicable method of handling 6 is the integral transform technique, specifically, the Fourier transformation for the length coordinates and the Laplace transformation for the time coordinate with boundary and initial conditions are used 
With the inverse transform defined as
Thus, by invoking equation (7) on equation (6), we have
Equation (9) can be conveniently be written as: 
Laplace Transformed Solutioins
To solve equation (10) In particular, we use
Using the transformation in equation (13) on equation (10) in conjunction with the set of the initial conditions in equation (3) and upon simplification we obtain ( , ) = 
In order to obtain the Laplace inversion of equation (14), we shall adopt the following representations
1 ( ) = ( 
788

A. Jimoh and E. O. Ajoge
So that the Laplace inversion of equation (14) is the convolution of defined as
Thus the Laplace inversion of (14) is given by The inversion of equation (28) 
Numerical Calculations and Discussion of Results
In & 12) , the results are shown in the graphs below, and from the graphs it was observed that an increase in all the structural parameters lead to decreases in the deflection profile of the uniform Rayleigh beam subjected to harmonically varying magnitude moving load. It was also observed that the effect of load natural frequency is more pronounced than that of rotatory inertial. 
Conclusion
In this paper, the problem of the dynamic response to harmonic magnitude moving load of uniform Rayleigh beam resting on Pasternak foundation is investigated. The approximation technique is based on the finite Fourier sine transform, Laplace transformation and convolution theorem. Analytical solutions and numerical analysis show that load natural frequency and rotatory inertia decreases the deflection profile of beam subjected to harmonic magnitude moving load. Furthermore, increases in other structural parameter such as shear modulus foundation stiffness, axial force and damping coefficient decreases the response amplitude of the beam. Finally, it was observed that rotatory inertia had more noticeable effect than that of the load natural frequency.
